INTRODUCTION
Groundnut is an important oil, food, and a feed legume crop grown in over 100 countries. It covered 24 million ha area worldwide with a total production of 41 million tons in 2012 (FAOSTAT, 2012) . Asia and Africa account for 95% of the global groundnut area where it is cultivated under rain-fed conditions with low inputs by resource poor farmers. In India, groundnut is cultivated in an area of 4.9 m ha, with production and productivity levels of 5.8 m tons and 1179 kg/ha respectively during 2012. Groundnut is valued as a rich source of energy contributed by oil (48-50%) and protein (25-28%) in the kernels. They provide 564 kcal of energy from 100 g of kernels (Jambunathan, 1991) . In addition, the groundnut kernels contain many health enhancing nutrients such as minerals, antioxidants, and vitamins and are rich in mono-unsaturated fatty acids. They contain antioxidants like p-coumaric acid and Resveratrol, Vitamin E, and many important B-complex groups of thiamin, pantothenic acid, vitamin B-6, flats, and niacin. Over 60% of global groundnut production is crushed for extraction of oil for edible and industrial uses, while 40% is consumed for food purposes and the rest is used as seed for sowing the next season crop (Birthal et al., 2010) . Groundnut oil is an excellent cooking medium because of its high smoking point (Singh and Diwakar, 1993).
The cultivated groundnut (Arachis hypogaea L.), an annual herb belonging to the family Fabaceae (Leguminosae), is classified into two subspecies, sub sp. fastigiata Waldron and subsp. hypogaea Krap. et al. The sub sp.
fastigiata contains four botanical varieties, var. vulgaris, var. fastigiata, var. Peruvians, and var. aequatoriana. The subsp.
hypogaea contains two varieties, var. hypogaea and var. Hirsute. Each of these botanical types has different plant, pod, and seed characteristics (Krapovickas and Gregory, 1994) . Groundnut is an allotetraploid (2n = 2x = 40) with AA and BB genomes. All species, except the cultivated species (A. hypogaea and A. monticola) in Section Arachis, and certain species in Section Rhizomatosae, are diploid (2n = 2x = 20). The diploid progenitors, A. duranensis and A. ipaensis, contributed AA and BB genomes, respectively, to the cultivated groundnut (Kochert et al., 1996) . The phylogenetic analyses based on Impact Factor (JCC): 5.9857 NAAS Rating: 4.13 intron sequences and microsatellite markers also provide evidence for this hypothesis (Moretzsohn et al., 2012) . A single hybridization event, between the diploid progenitors followed by chromosome doubling (Kochert et al., 1996) however, the genetic gains from such selections have been low due to large g x e interactions. The pod yield is a function of crop growth rate, duration of reproductive growth, and the fraction of crop growth rate partitioned toward pod yield.
Therefore, understanding the physiological basis of yield and manipulation of physiological traits like crop growth rate, transpiration-use-efficiency, pre flowering photosynthetic translocation and post flowering photosynthetic contribution to yield, leaf area index, harvest index, etc. are as important as yield contributing parameters, i.e. Pod yield per plant, number of pods per plant, shelling outturn, and 100-seed weight for improvement of production and productivity in groundnut.
Other traits like ease in shelling, ease in harvesting (peg strength), number of seeds per pod (for specific uses), reticulation, beak and constriction of the pod, kernel shape and color, and blanching ability are also important considerations to satisfy farmers, processors, and market demands. Haulm yield becomes an important consideration in addition to pod yield for the development of dual purpose varieties in groundnut. In addition to quantity of haulm produced, its quality is determined by nitrogen content and digestibility and which is also important to breed dual purpose varieties. Crop duration and fresh seed dormancy in Spanish varieties are important adaptation traits. The maturity duration should match with the length of growing period ranging from 90 to more than 150 days available at a given location and conditioned by the soil moisture availability and climatic conditions like temperatures and sunshine hours. Early maturity is an important trait in groundnut as it enables escape from stress conditions such as drought and frost and to fit in multiple cropping systems. In situ germination, a consequence of lack of fresh seed dormancy leads to significant loss in pod yield and affects the quality of produce in rainfed environments, particularly when rains coincide with the crop maturity.
Quality includes both, physical and chemical attributes. Nutritional traits include oil, protein, sugar, iron and zinc content, fatty acid profile, and freedom from toxins, while the other quality parameters include visual and sensory attributes like consumer and trader preferred traits and traits desirable in food/oil processing industries. Breeding for high yield and superior quality parameters enhances the economic returns to the farmers and other stakeholders along the value chain. Studies have shown that high oil content in groundnut translates into economic benefits to both farmer and millers.
Similarly, the produce with desirable traits for confectionery uses fetches higher price in the market because of its export value. Traits impacting on food and oil uses are also important and which include both quality and nutritional parameters.
Depending on the nature of use, low oil and high protein contents for food use, high oil content for oil use, and high oleic/linoleic fatty acid ratio for longer shelf-life are important targeted traits in advanced breeding programs. The traits for confectionery uses in India are, a greater proportion of sound mature kernels (SMK), flavor, 100 seed weight The genetic variability in groundnut is low due to the origin of the crop through a single hybridization event between two diploid species followed by a chromosome doubling and crossing barriers with wild diploid species due to ploidy differences. The cultivated groundnut is an allotetraploid, while all the wild Arachis species are diploids except . Therefore, the limited number of parents used for crop improvement programmes not only reduce the genetic diversity, but also the relative genetic uniformity of the released varieties, which becomes a threat for outbreaks of diseases and cause of yield plateauing in groundnut. Hence, it becomes imperative to ensure genetic diversity of the varieties currently cultivated by the farming community. As limited number of parental sources is available for crop improvement programmes, therefore, it becomes a serious and challenging problem for the breeders to make rapid improvement for development of varieties with high yield, better resistance and superior quality in groundnut. (1990) who reported no relationship between yield of F3 and F4 and concluded that pod yields in early generations were ineffective in predicting the yield potential of crosses grown in bulk in later generations.
Realizing the importance of developing groundnut varieties with high yield, better resistance and superior quality and in the light of the above discussions, efforts were made to evaluate 32 breeding lines along with 4 parental lines during the course of present investigation for the assessment of
• Availability and extent of genetic variability in yield and yield attributing characters and other traits like chlorophyll and protein level.
• Nature and magnitude of character association in relation to yield and its components and various other traits.
• Direct and indirect effects of different component traits on yield through path analysis.
• Grouping of test genotypes into different units through D 2 analysis, for their effective use as parents for genetic enhancement of yield.
• Identification of promising breeding lines and identification of different traits as important selection criteria for prediction 
MATERIALS AND METHODS
The 
Materials for Field Plot Design for Evaluation
Materials for the present experiment included 4 parental lines and 32 breeding lines ( • Plant height (cm): Average height of 5 random sample plants from the ground to the tip of main stem were recorded.
• Number of: Average number of branches emerging from a base of branches /plant the main shoot of 5 random sample plants was recorded.
• Haulm yield: The Average dry weight of 5 random sample plants /plant (g) was recorded.
• Harvest index: Recorded by taking the ratio of sound matures pod weight of 5 plants to biological yield of same 5 plants and expressed in %. The biological yield was recorded as the sum total of dry weight of 5 plants and its pod yield.
• Pod number: Average pod no. of 5 random sample plants were /plant recorded
• Shelling %: Weight of kernels obtained from 100g of sound mature pods were recorded.
• Kernel number: The kernels from 5 plants were counted randomly at /plant, harvest to calculate mean kernels/plant
• 100 kernel wt: 100 sound mature kernels were taken from harvest bulk at random.
• Kernel yield/: Average weight of 5 random sample plants were plant recorded.
• Pod yield/: Average pod weight of 5 random sample plants was plant recorded.
STATISTICAL ANALYSIS
Observations on the 10 yield, yield component characters were recorded on 32 breeding lines and 4 parental lines in each of the three replications. Also mean observations were recorded for Chlorophyll and protein contents. Statistical analyses were carried out on the data recorded are outlined in the following paragraphs.
Analysis of Variance
Analysis of variance for each character was carried out in RBD with plot means for partitioning of total variance into components ( Table 2 ). The test weight of significance of difference between lines was done by F test. The test of the difference between means of two lines (genotypes) was done by t test and critical difference (CD at 5%) was calculated as follows.
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Estimation of Genetic Parameters

Variance components
The phenotypic, genotypic and environmental variance components for different characters were estimated from Where, MSg and MSe are mean squres due to genotype and error, respectively, and r is the number of replications.
Coefficient of variation
The phenotypic and genotypic coefficient of variation for different characters was estimated as follows
Genotypic coefficient of variation (GCV) = σ g / ̅ × 100
Where, σ p & σ g are the square root of phenotypic and genotypic variance, respectively and x is grand mean for the characters.
Heritability
Estimation of heritability of different characters was done by the following formula using the components of variance as follows.
Genetics Advance (GA)
The expected genetic advance or genetic gain as a result selection intensity among the genotypes for different characters was calculated as follows:
Where, k = standardized selection differential for specified selection intensity (K =2.06 at 5% selection intensity) For comparison of GA of different characters, GA was expressed as % mean of the characters.
GA (As % of men) = (GA/mean) ×100
Estimation of Genotypic and Phenotypic Correlation
The analysis of covariance between all possible pairs of 10 characters was done with plot mean as in Table 3 .
The symbols and contents with respect to a component of covariance in mean sum of product are analogous to that of mean squares and the components of variance as described earlier. The phenotypic, genotypic and error component of co-variance between two characters were estimated according Significance of correlation co-efficient was tested by t-test with (n-2 ) degrees of freedom by the formula.
t = [( -)/( -)] /
Where, 'r' is the correlation co-efficient and 'n' is the number of genotypes.
Path Coefficient Analysis
The path co-efficient analysis gives cause and effect relationship among various co-related characters. Path co- Where r ij is the correlation coefficient between i th and j th character and p i, 10 is the path coefficient (direct effect) of i th character on yield (10 th character).
Analysis of Genetic Diversity among Genotypes
Genetic divergence analysis with regard to 10 quantitative traits among 36 groundnut genotypes was done by following method. The computation of D 2 using this formula is complicated and laborious when a number of mutually correlated characters are involved in the divergence analysis. So the characters means were transformed into the set of uncorrelated variable using pivotal condensation of common dispersion matrix following (Rao, 1952) . After this transformation, the formula for genetic divergence becomes
Where d i is the difference between the transformed means of any two genotypes for the i th character. All possible D 2 among the 36 genotypes were computed, the relative contribution of individual characters to divergence was assessed by (a) ranking of components D 2 as well as by (b) % contribution to total D 2 overall combinations.
• Rank average: In all the D 2 combinations the characters were ranked 1-10 on the basis of their contribution to the D 2 . Then rank of each character is summed over all the D 2 combinations to get rank total and then rank average is estimated.
• Average D 2 : Average contribution to each character to all the D 2 combinations is worked out.
Grouping of Genotypes in to Different Clusters
Tocher's method and then find a third one which has smaller average D 2 from the first two and so on. At certain stage when it is felt that after adding a particular population, there is a disrupt increase in the average D 2 , this population is not added to the cluster. 
REVIEW OF LITERATURE
A review of literature on genetic variability for yield and yield related traits, correlation between yield and yield components, path analysis involving yield and other traits, genetic divergence, chlorophyll and protein content is presented below.
Variability, Heritability and Genetic Advance
Understanding the nature of the variability of the trait is important to select the breeding scheme to be employed for the improvement of the target trait. Both, qualitative and quantitative inheritance is reported for the traits of importance. 
RESULTS AND DISCUSSIONS
The present "Study on morphometric and molecular variation in groundnut breeding lines." was undertaken in the 
Mean Performance of the Genotypes
Mean performance of 36 genotypes for all the ten morpho-metric traits is presented in Table 6 . 
